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Contract  Nonr  1*31*3(00)  mi  a  continuation  contract  of 
Nonr  969(010  (ace  Final  Technical  Report  Nonr  969(01*),  dated 
31  December  1961*,  and  Annual  Report  Naur  1*31*3(00)  dated  1  May  1965*) 

The  Objective  a  and  Aina  of  the  project  were  not  changed  from  those 
previously  described.  The  work  accomplished  was  United  by  personnel 
problems  (high  turnover,  illness)  and  the  necessity  of  moving  the 
laboratory  faciUties  several  miles. 

SOTttART  OF  REflOLTSi 

I.  Carbon  Pi  oxide  Experiments.  Further  biochemical  studies  have 
demonstrated  that  changes  in  concentrations  of  electrolytes  pre¬ 
viously  observed  in  cerebral  cortex  and  mixed-venous  plasma  during 
and  after  exposure  to  391  carbon  dioxide  -  69 1  oxygen  are  paralleled 
by  changes  in  skeletal  and  cardiac  muscle  electrolyte  concentrations 
(Table  I.)  The  muscle  electrolyte  changes  have  bean  calculated  as 
probably  sufficient  to  account  for  the  redistribution  of  electrolytes 
during  the  exposures,  but  the  lack  of  data  froa  Uver  analysis  Units 
the  conclusions  that  nay  be  drawn. 

Changes  in  carbon  dioxide  and  phosphorus  content  of  plasma 
and  cerebral  cortex  have  been  determined  during  and  after  exposures 
to  carbon  dioxide  (Table  II.)  Data  are  not  complete,  nor  mere  all 
analyses  completed  before  tha  project  was  terminated.  Preliminary 
inspection  of  the  data  suggests  that  non-convulslve  exposures  to 
carbon  dioxide  produce  significant  changes  in  plasma  inorganic 
phosphorus  mod  possibly  a  change  in  the  distribution  of  phosphorus 
between  the  high-energy  bonds  and  the  inorganic  pool.  This  may 
reflect  changes  in  basic  oxidati ve-phosphorylati on  at  some  point 
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within  the  cerebral  cortex -plasma  system,  aa  yat  undatarmlnad, 

Livar  and  muaela  analyaaa  hava  not  yat  baan  dona. 

Naw  atudiaa  wara  begun  on  tha  relationship  between  age 
and  previous  exposure  experience  to  tha  changes  in  respiratory 
rates  of  rats  exposed  to  mixtures  of  carbon  dioxide  and  oxygen, 
and  carbon  dioxide,  oxygen  and  nitrogen.  Whole  litters  of  rata 
wara  obtained  as  newborns  from  the  breeding  colony  and  isolated  to 
prevent  excessive  pulmonary  infections.  Litters  were  exposed  at 
weekly  intervals  to  C 02-02  (35/65)  or  C02-C2-N2  (35/20/45)  mixtures 
randomly.  Respiratory  rates  were  counted  per  animal  at  two  to  three 
minute  intervals  during  the  exposure  and  during  the  first  two  minutes 
of  recovery  on  air.  Preliminary  inspection  suggests  a  difference 
between  the  response  to  the  two  gas  mixtures  when  animals  were 
separated  into  two  groups  on  the  basis  of  weight.  The  weight 
division  was  made  at  195  grams.  The  exposure  series  will  continue 
until  about  15  May  1965,  a  period  of  120  days,  to  test  for  evidence 
of  tolerance  or  the  development  of  adaptation  (aupported  by  funde 
from  independant  sources.) 

II.  Oxygen  Exposures.  Analysis  of  accumulated  data  has  continued. 
Studies  were  initiated,  but  not  completed  on  the  influence  of  varying 
inert  gases  on  the  incidence  of  oxygen  convlusions,  no  conclusions 
can  be  made  with  data  available.  Studies  were  initiated  on  the 
effect  of  body  temperature  on  oxygen  convlusions,  and  collatersly 
on  the  effect  of  water  immersion  with  changes  in  body  temperature 
on  oxygen  convulsions.  Insufficient  data  were  collected  before 
project  termination  for  analysis.  (A  proposal  for  a  new  program 
at  the  Indiana  University  Medical  Center  will  include  these  studies.) 
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A  review  of  our  data  haa  revealed  that  650  rata  wara 
axpoaad  to  hyperbaric  oxygen,  and  of  thasa  230  wara  expoaad  wore 
than  one  time.  Mo  paralytic  complications  from  these  expo auras 
have  been  observed. 

Several  tests  ware  done  using  the  U00  atmosphere  chamber 
to  determine  the  feasibility  of  specific  studies.  Eight  rats  have 
been  exposed  to  pressures  as  high  as  l£0  atmospheres,  two  died 
during  the  exposure,  and  two  died  within  one  hour  of  surfacing. 
Decompression  schedules  were  calculated  according  to  Ideas  obtained 
from  CER  Robert  Workman,  EDO.  The  complete  lack  of  visual  acnitering 
hinders  the  experiments.  ElsctrophysLologlc  monitoring  was  done 
through  a  television  camera  cable.  The  EEQ,  SCO,  ventilatory  rate, 
body  temperature,  and  total  body  movement  were  recorded  from  the 
animals.  Chamber  temperature,  oxygen  partial  pressure,  and  carbon 
dioxide  partial  pressure  were  measured  at  intervals.  Visual  mon¬ 
itoring  is  sorely  needed,  and  diacusalona  have  been  initiated  with 
the  Fiber  optics  section  of  Banach  and  Lomb,  Rochester,  M.T.,  on 
the  design  of  an  appropriate  system. 

Last  year,  (aea  Final  Technical  Report  969(Ob»  studies 
were  done  contrasting  the  effects  of  pre-treatment  of  rats  with 
Trie  buffer  or  with  acetaaolamlde  on  the  occurrence  and  latency  of 
oxygen  convulsions.  Parallel  experiments  ware  conducted  with  matched 
body-weight,  animals  that  were  injected  with  Normal  Saline,  0.3  Molar 
Trie  buffer,  and  aeetasoleand.de  intra-perltonsally.  They  ware 
sacrificed  on  a  schedule  onparable  to  the  time  of  group  BOP  failures 
(mean  time)  mod  plasma  and  cerebral  cortex  easples  wait  obtained. 
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Plasma  pH  and  total  carbon  dioxide,  and  cerebral  cortex  total  carbon 
dioxide  were  determined.  (Table  III.)  Saline  wee  need  aa  an  iao- 
tonic  (albeit  not  iso-osmotic)  control  againat  the  large  volume  of 
Trie  buffer.  The  mall  volume  of  acetasolamide  did  not  appear  to 
require  a  fluid  volume  control  (less  than  0.3  cc  per  Injection). 

The  cerebral  cortex  carbon  dioxide  was  elevated  signifi¬ 
cantly  under  all  experimental  condltiona.  Both  saline  and  Trie  buffer 
caused  non- significant  elevations  of  the  plasma  carbon  dioxide 
content.  Acetasolamide  (a  carbonic  anhydrase  inhibitor)  in  two 
hours  decreased  the  plasma  carbon  dioxide  content,  and  increased 
the  cerebral  cortex  carbon  dioxide  without  a  significant  shift  in 
plasma  hydrogen  ion  concentration.  After  three  hours  the  above 
changes  are  greater,  and  the  hydrogen  ion  concentration  had  signifi¬ 
cantly  Increased.  The  data  collection  times  were  selected  for  oxygen 
exposures  on  the  basis  of  reports  in  the  literature  that  alterations 
in  cerebral  blood  flow  and  intracranial  pressure  that  follow  the 
administration  of  acetasolamide  have  disappeared  when  the  ensyma 
inhibitor  is  administered  by  this  route.  Further  studies  are 
obviously  indicated  regarding  this  problem,  especially  of  the  fate 
of  other  electrolytes. 

PUBLICATIONS  AMD  REPORTS  DORIHQ  THIS  CONTRACT 

1.  Neurologic  hasards  of  diving.  Technical  Report  No.  61t-l. 

UU.  Arch.  Environ.  Health.  In  Press. 

2.  (with  P.  T.  Hsu  Cheng)  Electrolyte  changes  in  plasma  and 
cerebral  cortex  from  carbon  dioxide  exposures.  Technical  Repost 
No.  6b-2.  To  be  published. 
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3.  (with  P.  T.  Hk  Chanf)  Chanfaa  in  diatrlbotion  of  cerebral 

oortax  carbon  dioxide  during  and  after  exposure  to  carbon  dioxide. 

„ 1  .  0 

Technical  Report  61*-  3  *  To  be  published. 

It.  Seiiure  Initiation  Mechanisms*  Effects  of  carbon  dioxide  and 
oxygen.  Presented  at  the  Aaerlcan  Epilepsy  Society,  December  1961*, 

New  fork  City.  Technical  Report  Mo.  65-1  .  To  be  published. 

As  nentioned  in  the  Annual  Report  of  this  Contract  dated 
1  Kay  1961*  continued  availability  of  apace  was  undetermined  from 
March  1961*  through  August  1961*.  In  September  1961*  the  School  of 
Medicine  made  available  space  in  the  Public  Health  Research  Institute. 
A  request  for  a  no-qoat-to-the-gcvernmant  extension  of  the  contract 
was  submitted,  and  was  finally  approved  three  weeks  before  the  closure 
date  requested  in  the  extension.  By  this  time  the  Principal  Inves¬ 
tigator  was  no  longer  able  to  carry  the  payroll  personally  and  tech¬ 
nicians  and  associates  had  obtained  other  positions. 

It  is  regretted  that  such  problems  did  occur  snd  that  much 
of  the  tissue  analyses  are  not  yet  completed.  The  Principal  In¬ 
vestigator  is  moving  to  the  Indiana  University  Medical  Center  in 
June  1965,  and  it  is  hoped  that  a  new  program  can  be  initiated  to 
permit  collation  of  the  programs  contained  in  this  and  proceeding 
Contracts. 
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Table  I 


Tissue  Material  Exposure  Tinea 


Control 

5mln, 

7nin, 

lomn. 

l5nln. 

30wln, 

Rec  30, 

Rec  60 

Thigh  Potassium 

110 

113* 

113 

113 

111* 

111* 

110 

110 

muscle 

Sodium 

20 

19* 

19 

18 

18 

18 

19 

19 

Heart  Potassium 

70 

72 

72 

72 

72 

72 

69* 

69 

muscle 

Sodium 

33 

31* 

31* 

3 1* 

3l* 

31* 

33 

33 

(all  values  reported  as  nEq/  kilo  wet  tissue) 


Table  II 


Tissue  Material  Exposure  Tins 

Control  Smln,  7min,  lOnin,  l5*dn,  30nlnf  Rec  30,  Rec  60, 

Cerebral  total 


cortex  C02 

12 

20* 

20 

20 

21 

23 

15* 

H** 

*MAk  wet 

total 

P 

2.9 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

Qu/Kg  wet 

Plaana  luorg  P  7.9  9.75*  ll*.3*  15.1*  9.6* 


*  -  p,  less  than  0.01  neana  difference  fro*  control  and  preceding  value  (data) 

♦  -  p,  less  than  0.0$  neana  difference  fro*  control  and/or  preceding  value  (data) 
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Trial*  ni 


Typ*  Treatment 

Plaaaa 

Cerebral  Cortaat 

Doee-route 

pH 

Total  C02 

Total  C02 

all  IP 

vH/l 

mH/Kg  wet 

Control 

7.31 

22.58 

12.63 

Saline  0.9! t 

7.33 

2l*.59 

15.38* 

sane  volume 
as  Trie 

Trie  0.3M 

7.31 

2l*.80 

16.37* 

lOt*0Cg 

Dlanox  -  2hr 

7.31 

21.1*9* 

16.81* 

2Cmg./tLg 

Diaraox  -  3hr 

7.17* 

20.68* 

16.92* 

1  < '; 

—  A.  m 

*  -p,  las*  than  O.Oi  «*an*  difference  fw»  control 


